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ON  THE   CRITICAL   ABSORPTION   AND   CHARACTERISTIC EMISSION X-RAY FREQUENCIES.
BY WILLIAM DUANE AND KANG-FUH Hu.
SYNOPSIS.
In the analysis of X-ray line spectra it is of considerable importance to know whether or not the critical absorption, the critical ionization and the highest characteristic emission frequencies associated with any one single X-ray series are exactly equal to each other. Such knowledge must have a marked influence on speculation and theories as to the mechanism of X-radiation and the structure of atoms.
The object of the research reported in this paper has been to measure these three frequencies, as precisely as possible, using the same instruments throughout the work. The measurements have been made with the X-ray spectrometer employed several years ago to determine the value of h. The X-rays came from the steadiest sources at present available, namely, Coolidge tubes excited by currents from a high tension storage battery.
As results of our research we conclude that the critical ionization frequency equals the critical absorption frequency to within considerably less than ijio per cent.; and that the critical absorption frequency' exceeds the frequency of the y line in the emission series by 1/4 per cent, or 1/3 per cent., these being determined by measuring from the centers of the drops and peaks in the curves corresponding to them respectively.
IN the analysis of characteristic X-ray spectra we recognize four different kinds of frequency of vibration associated with each series of lines. In the K series of a chemical element, for example, we have: (a) several emission frequencies; (6) one critical absorption frequency; (c) one critical ionization frequency and (d) one frequency such that when it is multiplied by Planck's action constant, h, the product equals the minimum energy the electron in the X-ray tube must have in order that it may be able to produce the K emission series.
It is known that the highest frequency in the emission spectrum (the 7 line) and the other three frequencies (6), (c} and (d) lie close together, i.e., within a few per cent, of each other.
The object of the research reported in this paper has been to determine whether, within the limits of experimental error, the 7 line frequency the critical absorption frequency and the critical ionization frequency, are exactly equal to each other or not.
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